Nuclear protein-kinase activity in perfused rat liver stimulated with dibutyryl-adenosine cyclic 3':5'-monophosphate.
Cytoplasmic and nuclear protein kinase activities from perfused rat liver have been studied in response to dibutyryl-adenosine cyclic 3':5'-monophosphate added at a concentration that stimulates hepatic gluconeogenesis (100 muM). Total nuclear protein kinase, as assayed using a mixed histone fraction as phosphate acceptor, is increased by 5-fold within 8 min of the addition of cyclic nucleotide to the perfusate. In contrast the total cytoplasmic protein kinase activity is decreased to 50% of the control value. The protein substrate specificity of the protein kinase that is present in the nucleus in response to dibutyryl-adenosine cyclic 3':5'-monophosphate stimulation is similar to that of cytoplasmic, adenosine cyclic 3':5'-monophosphate-dependent, protein kinase but is distinct from that of the enzyme(s) present in control nuclei. The predominant species to protein kinase from stimulated nuclei has a sedimentation constant of 3.9 S. This value is identical to that of the catalytic subunit of cytoplasmic adenosine 3':5'-monophosphate-dependent protein kinase. These data suggest that some of the effects of adenosine 3':5'-monophosphate on nuclear events may be mediated through its interaction with the inactive protein kinase holoenzyme in the cytoplasm and the subsequent redistribution of the active catalytic subunits generated by this interaction.